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^B^o] *a 7f^V§>^ 7^7l# ^7)$] ^ 2 7} 7i^>i , ^S}-^ # 

^ ^1^^] ^IJL^V #^*)f]51 Aljrtfl ^-g-Hl^. ^M^o^ ^L^£ ^^EL 7flA^J- 
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-H^JE fc]i3 3fr ^^-71 ^ ZL « 0 >^ {Equalizer for high density 

optical disc reproducing apparatus and equalizing method therefor} 

£ 2^ -g- ti>^^*r ^Ul °H jIUS. *U<«#*1* ^tr -f^Ms] 

£ 4tt £ 2°\] 5L*]Q (2,10) RLL 3=# ^ 24°J >M 

£ 5^ 5L 2^1 £A]^ ( 2> io) RLL S = » §f°l -t-^H. ^ 

£ 6^ 5L 2°fl £A]^ (i (7 ) RLL i2JEL* tr ^Ml 

£ 7^r 5L 2^1 (i ;7 ) rll S^-fr ^tr *H #xfl jqjLS, 

JE 8£- 51 2°fl £a]h] ^a>o] ^E^ ^2}-^ -§-#-g- 5^3^ 

£ 9^ £ 2^1 sfo] «ae ^3]-^ -g-^-g- 5.^3^ £^o]cf. 
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<10> S}-rg j7^n: ^cj^fl ^^l* ^ & ^ H ^ «<^°fl ^tt 3-° 5, 

*1 A J5^ #^-H]* ^ 7 >A}7lJl ^]#7_V ^-i- #o]^ fcliH ^fl^^]# ^ 

<n> <£b^ i^MH. f-S)-7l( limit equalizer: LE^Jl ^W)tt JH^S. #^3L T-fl^V 

^ -^51-71^ #^ Aijrrfl ^--g-a) ( s ig na i-to-noise ratio)* ^MM^ 

<i2> £ l# %^*>^, LE^l <^-g: x (t)5L SaIsIji, LE^ #3£r y(t)S S^lsM oicf. LE 

^ 3*1^1(1), 71^- ^sflo] e^-oil; (elementary delay lines: 2,3,4,5)5. ^€ 4^ ^ , ^ 
^l^l-(6,7,8,9), *fll 7R>7l(10)£l- 7l£- ^eflo] ^<yi-(l2, 13)3)- ^2 7R>7l(ll)i2. 

<13> LE21 eH^d)^^ U T 3H1 SEfe -U T °}s]H ¥^ 91^ x(t)^ ^* 

:£-*Rr cfl, U T (-U T )^ sl^BKD^l ^ efl^^cf. LE^I #^ *JJl y(t)^ ^>Hfli4 14 

<14> !] y (t)=x(t-2T)-kui(t)+ku2(t)+ku4(t)-ku 5 (t) 

<15> =x(t-2T)-kui(t)+kui(t-T)+kui(t-3T)-kui(t-4T) 
<ie> 0J7H, T ^ 71^- ^sflo] e^-oil-o) igeflol E}<yol4. 
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<1?> LEfe \xCO\<U T <g \xCO\>U t q c}-e.7fl 

<18> ^ \*V)\<U T <g nfl- ^ DlEl(1) ^ a]s^ zl^o] oj^ Ai^-^ ^-^sVcf: ui 

(t)=x(t). rip^M LE #3 ^ c}-§- 25+ ^-o] cfA] ^ ^ oicf. 

<19> l^&M 2] y(t)=-kx(t)+kx(t-T)+x(t-2T)+kx(t-3T)-kx(t-4T) 

<20> 3 2^ <^ Als. x(t)£] ^ ^^Hr Jf^BSRr FIR(Finite 

Impulse Response) 7l#(description)^-Jl (pick-up: 8£-§-) 

3) ^£7> ^ ^3K=§<HH ^ JUST'S °1 Si *r T^lr -tlJi^ ^o] 

(short-length)olJi i^sHr ^IJitfl ^o]^ ^ ^-g-^. 

<2 i> U(0 I >t/r(Ai 5l o 1 ^ol( large- length) -SS-g- 3R> 3})^ «fl , €^ ^iBt «*1 

*l 3=*r <4|« «<H ui(t)=u 2 (t)=Ur^ u 4 (t)=u 5 (t)=-U T ^ n fl, ^1 7}Al7l 

(10)^ #^ ai^^ -g-^^Jl, LE^ #^ ^IJl^r *1<3€ ^^l^ ^^l-cf: 

y(t)=x(t-2T). 

<22> o] ;g-°ofl ^^Hr * r *l ^cf. LE^fr *RI3 

^(inter-smbol interference: ISI)-§: &.IL, n^^l^V ISI* 

SHrCj-. <=M1 ^«JH, LE^l #3 ^1^^ ISIfe ISI ^ ^StCt. LE^ #^ 

41 3: ^ ^ ISI ^ ZL aijto} ^^(substantial) jl^S. %*\^3. zfl^Al^ 

w|H^e1sflo)H(BER)» ^*Rr -S^l^l $Z^f. ISI ^ ^ ^ ^3E* %v) + 

3* ^r-8-*>fe ^^HHfe D fl^" ^€cf. ZLEiM-, LE^I Aijro] IS I7> 

*M efl^^l ¥<^cf^ ^Jojcf. 
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<23> %5LZ* O.S., ^-tl^-S.^ Shogo Miyanabe, Hiroki Kuribayashi and Kaoru 

Yamamoto, "New Equalizer to Improve Signal-to Noise Ratio", Jpn.J.Appl, Phys. 
Vol. 38(1999) pp. 1715-17195+ *11Kr^ -^^Jl 6 ; 292,450Jl<>11 7flA]^ "Method of 
Automatically controlling bandwidth of waveform equalizer" °1 Slty. 

<24> ^7)^. &Z\)*^r n%*}7) S)*}^ , ^ #^ 

<26> ^^S] ^ 4^ ##tr ^sq^ ^^5L 7-11 ^*1« f- 

<27> ^-^cfl ^ Aj. 7 ]^ s.qo_ ^r^H ^fl^^l* ^tr -§-3}-7Hl ojo^a^: 

A Jit 4^ ^ efl^ofl a}-^ ^^>^ H]^^ ^7l; ^7} &&7}°] #^ ^1^^ 

^7^71^ «M »ae 3? E-) ; ^ Aj-7] SA }ol ^ 3^0} ^ AjJ- 
5+ #71 <5H «-^B Aj^s. 7>AV^ 7><^7]1- Sf^Kr 2}sfl 

<28> Aj-^cq 42.3 o_ ZL^i ^-71^-n)]^^ ^xV^ofl ojo^ : ^j^j. ^ ^ o) ^ 

31 ^4*Hr ^JJL Cflsfl #7) o]3j A]JrS>}- Aj-7] ^ ellt^ Xl-ol ^^njo. 
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#3*Hr #3* ^#; #71 ^ ^ ^^O.S^-Ei #^S]^ JL^4^T 

A oM *W ^«.ofl -g-c^M ^-o ^ _C S ^SjH A]Jro} ^-i-Ti ?_H]^ ^Al?l 

<29> £ ^9] Cf^ ^-o>ofl n)- e^, a o V 7 1^ fr]A 3 ^^l* fl^ ^5\- 

#31; (b) #7l aij:^ ji^sj.^ i^Esj oitH^Ai^ 

* #^*Hr #31; £ (d) #7] <£V\^& Aj-7] ^7>=1 Aljr-i. 7>A]-^ ^-Tjll- 

<30> Aj-7^ S.^^ j7ig £ ^JS.^^ o^tb f-S* "o^l ( a ) ol 

^ ^3.7} ±^9] ^ Z])^ A]Jr A£ w-ofl tflSfl #7] °ja Al^St}- ^-7] -g-f^ 2^3] 

^>°1 ^^r## 3#*Rr #31; (b) ^7l ^ ^Jlfi] Jl^sHr f7}/l ?)5L 3 

*\^^ zlcHs. #^*Rr #31; ^ (c) ^-71 (b) #3HH ^7>5l ZL^^ 

^1 3*fl ^^Cf. 

<3i> o}^}, £#^r .g. i^o} w}^*]^ aJa] c^}* 4i^s>7lS. *Vcf. 

<32> 5L 2^r ^gSj AjAl aflofl ^ j7^£ ^-CI^H 3^#*1» ^ ^2)-7l2l 

(non-linear transformer: 21), wl*i^g ^^l (21)^ ai^o] jl^s].^ AgjEBj 

^1^-* -7}^ 3.*\9l ^ ^EKcosine transform filter: 22), ^ ^OJi^ JL^4^ 
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1020020075969 #^ 2003/10/31 

^^-Sl ^7>a] ^>o] «ae ^Ei (high-boost filter: 23), 3.*}<& 

^{22)<% Jf^e ^(23)2] #^ 7>^>fe 7RV7] (adder: 24)5. sH 5^. 

<33> £ 2 % %^\^L, ^%7\°\ ojS^ 5:0^^ £Al5l^l ^^]°V ^ ^-5f7lSl 

#?H1 SZcf. ^5)-7l5l °m A]jr a (t)^ ^#71(21)^1 °m<Lg. 

^*7](21)^ cf-g- ^^-ai 3ol ] ofe}. ^^*ri=r. 

<34> 

&(/)= 

3] 

<35> o}7H, a (t)sf b(t)^ ^ «l>id$ ^«;7l(21)^ <y#^ AjJioli, U T (-U T )^ wl^d^ ^ 

«:7l(21)^ ^ efl^^lcf. 
<36> ^^71(21)^ £ 3oll SAiSr^H 91*}. 1±3L a(t)^ Alio] ^ 

°fl* IC-COI <i/ro]£ t a]Aj^ ^^71(21)^ *ljr a(t)!- &^\7)} ^4^. 

a(t)7> # nfl, <^]» laCOl >C/rol^ ^«:7l(21)^ ZL^^ #^o.S^ <y ^ 

<37> a]/^ ^^-71(21)^ #^ A]Jr b(t )^ ^ A >0] ^E|(22H1 <^^Cf. ^ 

^(22)^ ^l-rfd^l^cosinusoidal) -g-^-g- ^-^cf. 

<38> <y ^ A}jr a (t)^r SEtr *r°] -f^H ^ El (23)^1 °J *H t^H ^Ei 

(23)^1 ^sK- -g-^ ^^^s-oflA^ jL^s^s-oflA-^ ^ae| i^-tr^f. 

<39> (2,10) RLLCRun Length Limited) 3£f ^tr 3A}°J ^El(22)2f *r°l ^ 

(23)21 Aj-^i £ 4 ^ £ 5^1 £^15)^ 5tU, (1,7) RLL ^ *r € 

E-K22)2f §l-o| JjL^E ^Ei (23)21 a 0 M1 5] 5.51 £ 6 ^ £ 7°H £LA]SM ^ 

28-9 



LO^C 



1020020075969 #^ 2003/10/31 

<40> £ 4» , (2,10) RLL S = 3.a\o] ^(22)^ 7]^ ^eflo] e^-ol-s- 

(41~44), 7><+7l(45)i4 ^7l(46)S. =H &tK <§^7l(46)fe 7RV7l(45)^ #^ Aljr<4 

7^1 ^(constant coefficient) m-i- ^-S^t]-. , (2,10) RLL £|tb S^j-ol »l ■£}- 

^3(22)3 #^ <ti3i c(t)fe ^ ^*vai 4 ^ ^-o] ^ Xicf. 

<4i> 4] c(t)=m(b(t)+b(t-4T)) 

<42> ^ 7 , Ai) T ^ 7m igeflo] SK}#(41~44)^ Ei-ojclcf. 

<43> 34°J ^ €^1(22)^ o}sfl 5^ ^ ^ Ki(f)« tfl^fe 

(symmetrical) FIR jib^ ^ &tf. 

<44> [^^VXj 5] K x (f) = 2m • cos(2 n /- 2T) 

<45> <fl ^*VA] 5 ofl -g-# Ki(f)^1 £^3H= £ 8°fl JE^S]^ oil}. 

<46> £ 51- ^zi^, (2> io) RLL S = *W «ae ^Ei(23)^ 71-& H^H efo]§ 

(51~54), ^^#(55,56)2]- 7RV7l(57)3. EH &t}. (2,10) RLL ^ae 
^(23)2] #3 *]JL d(t)fe cf-S- 6^ £o] q-B]-^ ^ ojcj-. 

<47> [^tj-^i 6] d(t)=-a(t)+a(t-T)+a(t-2T)+a(t-3T)-a(t-4T) 

<48> °] 6^ 7^1 S«€ ^ K 2 (f)# ^ tU 1 

3*1 FIR ^Ei* 71^*1- J! oicf. 

<49> [^tVAl 7] ^2<f> = l+2cos(2jt/n-2cos(4n/r) 

<50> ^ ^*Vai 7ofl S^s] ^af^ ^ K 2 (f)^ £^]5r^ £ 9ofl £a|^ ti>2|- ^-cf. 
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<5i> £ e^. f-s*>^, (1,7) RLL ^=1- ^tb SA>«y ^Ei(22)^r 7l^ ^eflo] ^o]s. 

(61~63), 7RV7l(64)2}- ^V7l(65)S. =M ojcf. (65)tt 7RI7I (64)^ #3 ^l^sf # 

t 3l^r(constant coefficient) m# ^^i^tf. n}eH ; sa>o] ^sj. ^(22)^1 ^^ 
c(t)fe cf-g- ^*vai 8J! |. ^-o] 5.^^ ^ oicf. 

<52> [^*vai 8] c (t)=m(b(t)+b(t-3T)) 

<53> a}7H, 7)£. ^eflo] b^s.(61 ~63)^ ^eflo] Ef<yolcf. 

<54> (1,7) RLL SA>o] (22)51 ^4^r -§-#-§- tfl^S]^ 

(symmetrical) FIR ^ &t}. 

< 55 > £ 7^- (1,7) RLL irLJEL* W *H -fiB €^(23)^r 7l£- ^eflo] 

(71~73), ^IH^ #(74, 75)4 7RV7l(76)S £M (1,7) RLL 33: *W ^.ae 

€b)(23)si #^ ^is. d(t)^ cr-s- m ^s*. t 9i^. 

<56> 9] d(t)=-a(t)+a(t-T)+a(t-2T)-a(t-3T) 

<57> ^ g - -jxj.^ 0.^-0. ^ tfl^l^o] FIR 7l#§>zi Sicf. 

<58> £ 2^1 £A]^ ^}o] »iH ^Ei(23)^ AlJrS] Aljrcfl ^Wll- ^7>A] ^ 7 ] <H*fl 

*1 A >-§-€4. °1 «H -t-^H €Ei(23)^r ^^o]s4- Zjvg. A]^ ^.g. s 7 >A)^l 

Cf. ZL^i4 €■ ^-g-oj ^fll- nfl ole^V «ae^ ISIS. #7H^cf^ 3£r ^ 

3^ Wl^i^ ^^71(21)5+ 34°J €BK22)fe ISI« ^A]7l7l $J *IH A} 

-§-^14. 

<59> ISI* ^^A] 7) ^ Cj-g-Uf ^-C}. 
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<60> tL« 0 ) 7HV ^ ^1^4 7># A]Jr 3^ 

A )■?]-§- if-*Vcfji 7>3 wl>a^ £«-7l(21)3 ^-^ eflt Ux^r oIe^ ^4 

■S-^«fl^ 6 > th=r. °1 3-9- «l^d^ ^*7l(2i)^ ^fls. #e) ^IJl-I- ^cf. tcj-eJ-A^ ^-s}-7is] 
^r^Hr -S-^ *H ^Ei (23)^1 -8-#(3E. 9)4 ^lth}. °1 3 tb ^^Hr -g- 

^Wl(SNR)^ ^7>» iL^t}. ^A]ofl AlJroj ijto^ J=L*oj 2)cf Aljr 

^£-(<>l«-8: ^^^l^l^i ^ 7RK durations)^: ^4)^5. o]=lo^i} 

<61> t]-^ ^2}-7]S] ^o]o)jl 3. ^3.0. Xljr Aj* ( £ 30} 3)0] LfE^Efjl 

^sW, ^lei*V Ajis] ol ti]^ ^^71(21)4 z])** U T -i- ^ ^IJl 

Wl-^^ ^71(21)^ t^S. ZL Ajjr^ =7A)-0} S| Ei (22)^1 °d^€4. ^ 

A >o] s|E-l(22)^ £ 8«fl 51^ w>4 ^r°l ^IJL ^ 4B^1 ^lsfl&^r wl^i 

^ ^«-7l(21)S] #^ X)Jr<i| A^EBj A^-g-o] cq^Kg- ojttl^Al^c}. 4^, ^lt^S} 

«l>id<g ^€-71(21)^ %% *±5L9\ ^ofl til^*Vcf. o] A\M^ ^3 o. s <y^^fl^> 
31, 3- ^>o]^ tij-cfls. ^ ISI# ^>7l A] 7)7] 1^ol4. 

<62> -H^.£ #t^£L ^^l* ^-5f7lo])A^ ISIS] 41 JL^sj-^ ^ 

^ zl Tfl^M ^7f^ ISI^ <ac1S.^(undercompensation)-¥-El ISI4 

(overcompensation)^] ^2^-714 ^^-^ ^sj-(shi f t )a] . m 9] 3^^);^ -^^1^^ 
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^ 3]^ ^3^5. -id^ofl ^*fl ^712] AIM ^(ISI)^ ^ SJt-g- 

SL^«- ^ £U, ^ ISItt ^7)9] ^ #7\] 
141 

<64> o]^ £o], i^o} *3Al ofl^fl ^tfl ^^*>^O.l4, t 

^ 9J<HM-*1 ^ th5H4HH 7>^] tg^o] 7>^^-& #^oicf. zze^s., £ 

ulo^ Mu^Q M A ] a\}6\] ^T^H ^f%Z\x)±; tlSH ^#*}^r ^ ^ 

qe+ o] s-s] ^ ^s-ofl o^fl ^*fl^o> tvcf. 
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[3^* 1] 



^71 jl^^ iij^ ^-g-o] ^7>A] ^ ^oj «ae g^; ^ 

7>^7ll" i^Vfe ^^7]. 
[^^*ch 2] 

91°]^, ^7) ^«:7l^ ^7} *\3L7} a o >71 ^ Sflf^- ^^§>ig ZL 

*H sfl^}-^, <^ AlJl7f ^7) ^ ^MH^ ^7} ^^ 

&#t>] <*x\]i5}±: ^ ^'AS ^7] ^€-712} #^ AlJl b(t)^r, 



iftad(l)<-(/ r 



3. S^H, <^7H f _ a (t)fe ^*7l^ ^SOljl, UtC-Uj)^ Wl^i^ ^^-71 

3] 

*fl l*oH] 5a°H, (2,10) RLL ^tb ^71 SAfol sjE^ 
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#7l 7><4-7l ^ #^ ^ISLSf ^ Tjl ^(constant coefficient) m-§- ^7l# 
c(t)=m(b(t)+b(t-4T)) 

3. ^^H, <^7H, b(t)fe H^d^ ^$71^ #^ ^l^ojjl, T ^ 71^- ^5flo] Efol^- 

4] 

*H3%H1 a^H, ^7}^ #^ Ti^dso^r ^7i 4\s_a\ jl^^ 

^*}£S ^7} ^ Tjl^ m#-g" ^^^S. AjEB^-ofl o}*fl Aj-71 ^7l #^ AlJrO} ISI^l 
^ iL#^- ^ ^ I SI XT ^71^ 3^ #^ 7lE^ 5>7fl *>^r 51^ 

5] 

[^^J- 6] 

^1 1*<H1 (1,7) RLL A o V 7l SA>ol 
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#71 7RV7}Sl #^ a]^^ ^ ^(constant coefficient) *<+7l* 
c(t)=m(b(t)+b(t-3T)) 

3. S^sM, <^7H, b(t)fe «l>id*g ^«:7l^ ^IJioIji, 71^- ^efloj ef-o]^ 
7] 

^16%H1 5a«H^, 3-^-71^ #^ ^!-7i ^(ISI)-gr ^"71 <^ A]^^ jl^sHr 

sl^KELS. ^-71 ^ 7)1^ mSM- 33-2-3. ^^-<H1 ^efl ^-3j-7|S] ISIS] 

^ 3M- ii^% V *r , ^ ISI^r ^-S\-7}9] ^ #a ^Ei# *}tt 3* 

^ . 
8] 

^7%H1 91°]*], ^7} ^ Tfl^ m&£- -1-3*71 #3 tii^ *]*H S^ofl 

7}^*V 3711 ^^S)^ 53 -§- ^JIS ^ 51-71. 

^1%H1 &<H>H, (2,10) RLL i2J=# A oM €r>ol Jf^e 
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#7] #3 ttZLQ ^7) 7]€- Z]- Aljr-g. 7>^>^ 7> 

^7l» ^-71 *W «ae ^ d(t)^, 

d(t)=-a(t)+a(t-T)+a(t-2T)+a(t-3T)-a(t-4T) 

3. S^lsH, ^7H, a (t)^ *M «ae ^ E -]^ a]5:o1ji ) 71^- ^eflol ej-o] 

10] 

^H^oHl 5^1, (1,7) RLL 3.5L% $\*V ^7) §>o] »iH ii&l^r 

^71 ^&|^°] Al^-^ a o V 71 71^- ^eflo] z}- A| if 7R>*}^ 7> 

^>7ll- i^>Jl, 4>7l *>oj ^E]^ %n ^Jl. d(t)^, 

d(t)=-a(t)+a(t-T)+a(t-2T)-a(t-3T) 

5. X^sH, ^71^, a (t)xr *>°1 Jf^H oi^ a]^o1j 1) T ^ 7l^ ^ 

[^^& 11] 

&3L7} ^ 511*1* 3:^>^ *\3L ^§^o\] ^oM ^S.^ ^7) ^ 
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#3*Hr ^ #s}- ^ 

#7l ^ #SJ- ^SLS.^tl aL^sHr #£-3 *»^* #7l ^«ofl 

*M 3-§-*U3. <^1*1H #3 ^-g; ^M^lfe ^ ^^1: i^Rr 

12] 

^]11%H1 &<>H. A o v 7l 3# ^#£- #7l A]Ji7> #7l ^ eflt* n# 

^ *M nj-^-g- Sfli^jl, # 7 1 oj^ Aljr 7 ). a o V 7] ~.e* ^ ^ olvflol^ # 7 ] ol^ A]^^ 
#31*1 *Ml*Kr 3* ^°-5L ^71. 
13] 

^lll^Hl A^H, #71 7]]o] #71 51^^ 31^* #71 #^ aIJl 

7> 2^ ^1E-1S g-JE^- 7 pg^ a7] ] 53 o. ^ ^71. 

14] 

(a) 4}Jl» ^ efl^ofl a}-e> £$*1H #^*Rt #7fl ; 

(b) #71 Ai^Sl JI^s^ ^eej c^V-g. o]al^Al^ «y«l^^ 
#^*Rr #31; 

(c) #71 <^ A]S5l J7^4^ ^*jB E j ^^1 *l^§- ^7>Al ^ ^ 7 }^ A]Jr = #^ 
^ #31; ^ 

(d) #71 *]tHU€ #7l f7}^ 7RV*>±r #7111- i^-SHf- f-Sf 
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[3^8- 15] 

*lll4%Ml &<>H, ^7] (a) #3HHfe a o v 7 i og^ ai^ 7> a o v 7 i efl a^Wa H 

l-o} ^oluVs^. sfl^JL, ^-71 ^ ^517} ^ Bflt $ifl °H°]# <g ^ 



«()= 



o(l>tf r , Hfaa(/)>i; r 
0, *W(/ f <fl(l)<(/, 



^7lAi, a (t)<4 b(t)^r AA Q?LQ U T (-U T )^ ^ 

^ ^ «o V ^. 

16] 

^14%H1 5^1, (2,10) RLL S-l- ^71 (b) #3l^r, 

(bl) 4T(T*r 71-& ^iSflol £}<y )7l^>^^ INH^H ^IJl 



-B- 4^3|*V4^ 



^ #31; 



T3l 

7x 



(b3) <#7] 7R>^ ^IJLSf ^ ^(constant coefficient) m-g- ^>*1H ^ 
k 3*Hr #311- i#*}ul f #7l ^Je. c (tHr, 

c(t)=m(b(t)+b(t-4T)) 

s. 3* 
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17] 

-#71 #^r A^r m°\) 2)^*}IL5L #7l #^ ^3-° 5. <^*fl #7l #^ a]x 

^ ISIS] ^ iL^ljr ^ SdZL, ^ ISI^ ^ #3 ^1e^ £t\\ f>\±= ^^JIS 

*}^r ^51- . 

[3^8" 18] 

^117%H1 ^^H, #7l #^ Tfl^ m&-& #7l #^ #JL<>1H ^B] ££;*H 2} *fl 7> 

^tb 3711 ^£lxr ^-i" ^HJ ^ 
19] 

^114%H1 9X°]*\, (1,7) RLL 3I=« ^tV #71 (b) ^tAtt 

(bl) #71 £^ 3T(Ttt 71^- ^sflol ^<$)7}l}°}^ ^eflol^H IHM^I 

(b2) #71 ^sflol^ Aisfi} #71 AiJil- 7V#*flA^ 7>#sl #^*>fe #7fl; 

mi 

(b3) #7] 7>#^ #^ ^(constant coefficient) m-fr ^#*1H ^IJl 

* #^Rr #3l» it^U, #71 ^JL c(t)^, 

c(t)=m(b(t)+b(t-3T)) 
■3- a^Sl^ <5Rr ^5}- 
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20] 

^"71 ^ Tfl^ m«Hl Sj^-SLS ^ 711^ m^* ^JLS ^*M1 ^1-71 #^ 

3 ISIS] ^ &-$r ^ ^ ISIfe ^ #^ #7lj ^ 3# 

*}^r ^ . 

[$^* 21] 

^120^-^1 ^71 ^ Tjl^ m&£- -*7l #^ -ilJLolH ^ S^ofl o}Sfl 7} 

^ 3.7]) ^5\±r ?A^r 5}^ ^2)- w o >^. 

[^^*o> 22] 

^114* 0 H1 9X°)*\, (2,10) RLL iSJ=» ^-7] ( c ) #7fc 

(cl) 4M <0Jl» 71^ ^eflo] Efoi(T) IT ^eflol^ 2 T 

^H^l ^11, 3T ^3H€ *\3L, 4T <S3Hsl Ajjf #^Hr ; 

(c2) -S-71 <^ av 7 ] 4T Tgeflol^ Aijr§ ^ ^2 ^ItH^^ ^JE. 

1- #^*Rr #31; ^ 

(c3) ^-71 ^ A}2 ^]J:sf 4V7I 1T> 2T ^ 3T HeJM^ 4lJL» 7KHH 

d(t)=-a(t)+a(t-T)+a(t-2T)+a(t-3T)-a(t-4T) 
3. S^s)^ 3* ^HJ-<^ *Hr ^ a o v ^. 
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23] 

*fll4lH (1,7) RLL iSJEL* W ^-71 ( c ) #31^r 

(cl) ^-71 <Un Aisl- 71^- ^eflo) Efoj(T) ^flS. tidM^H IT, 2T £ 3T ^efl°l€ 
-tlM-g- #^*Rr #31; 

(c2) ^71 ^Issq- ^-7] 3T ^eflo]^ Aljr^ ^a^SfM *fll £ ^12 ^^^^ a]Jt 

* #3*Kr #31; ^ 

(c3) ^"71 *)U ^ ^12 Ai^sf ^-71 IT £ 2T 7RV3W 7>^> 

£ ^ISl- #^*Hr #31* It^II, ^"71 7 R>£ <Q 2. d(t)^=r, 
d(t)=-a(t)+a(t-T)+a(t-2T)-a(t-3T) 
3. 5.*^^ -f-S^ °o V ^. 

[^H* 24] 

(a) ^]S7> d^sq ^ eHt# a^si-fe- 41 .e. ^-g-°fl tfl*fl 41-7I # 
#^Rr #31; ^ 

(c) ^"71 (b) #3HH ^lS-o] ^7>5l ^-71 *>o| ^« 

^2fl*Kr #7111- i^SRr ^ . 
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25] 

*H24*cM 91°)*\, ^7} (a) #3HH^r <#7] °J ^ ^Jl7}- #7l ^ efl^ ^4*>^ H 

3*l]*Rr 3J£ ^AS ^-Sf 
26] 

^124%H1 Sl^l, #71 (c) ^HH^r JH^^Hr ^^-Sl *l#-g- #7] #^ A]J:7> 

3\± 5>JE.4=- 7V^tb 3711 ^Ml*Rr 3# *m ^ y o V ^. 
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IS. 2] 



Input 




b(t) 






a(t) 




















c(t) 
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d(t) 




Output 
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[51 7] 

a(t) 



^74 



[51 8] 



/71 


/72 


^73 


D 






D 
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76 
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^75 



d(t) 
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